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‘Volcamc Gas Analys1s by Gas Detector Tube Method (Part 2)
~ (Field Exammatlon)

-

Y. Sawada -

" (The Seismological Sec:tz'on, J M. A)

Volcanic gases produced from volcanoes are analyzed by the G.D. T. (Gas Detector
Tube)-Connection Method, as described in the Part 1, in the field examination and

_determined within time intervals from 10 to 15 minutes,

Volcanic gas anal&sis by

‘the G.D.T. Method previously used and the Chemical Analysis Method (Ozawa’s
Method) are investigated by comparison with values by the Connection Method.
The results of this field examination are as followings: ' .
(1) CO;, H;S and SO, which partially remain coexisting with H,O of condensed
status after gas sampling, are able to be determined by the ‘Connection Method.
(2) The values of percentage of CO;, H:S and SO; as denoting the total volume
-of them by 100 % and the values of H;S/CO, SOz/COz and SOz/HzS are nearly a

-~ . constant with time.

(3) -When we weaken a sample gas by air in orde_r to make suitable concentra- -

tion of the detectable range of ‘each G D.T.,

upper limit of 1/200.

the weakening ratio should have a

(4)- The values of percentage or volume percentage (Vol. %) of H:S and SO

are smaller,
of SOy are definite.

.comparing with ones by the Chemipal Analysis and especially the ones
The lowest: limited value of detectable concentration of SO.

by. the Connection Method seems’ to correspond on about 2 Vol. % obtamed in the

case of the Chemlcal ‘Analysis.

It is found out that values of COz, st and SO, coexisting with H;0 of condens-

‘ed status after gas sampling-are not irregular.

So, we shall,be able to understand,

to somé extent, the nature and the variation of the composition of volcanic gases

"by the G. D. T.—Connection Method.
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Table 1 Volcanic gas analysis by the G.D.
T.—Connection Method at A point of Kusatsu-
Shiranesan (fume temp. 94°C, the period from

" 3 to 4 October 1967) and C-1 point of Toka-
» chidake (fume temp. 108°C, the period from 14
to 15 September 1968).

Kusatsu-Shiranesan, A (Vol. %>
O, IbS“ S0. | co. | HS'| SO
70.0 | 19.7° | 0.0 | 62.0 | 12.9 0.0
55.0 | 20.9 0.0- | 56.3 | 17.0 0.0
53.6 | 20.2 | 0.0 | 640 | 29.4 | 0.0
64.0 | 19.3 | 0.0 68.8 | 19.4 0.0
72.0 .| 20.5 0.0 | 56.0 | 25.2° | 0.0
58.0 | 20:9 0.0 | 47.5 | 13.8 0.0
.50.0 | 22.2 0.0 | 676 | 22.5 |. 0.0
Tokachidake, C-1" (Vol. %)

Co, | H:S | S0, H o, | Hs | so,

61.0 | 10.2 0.4 | 680 | 71| 0.3
56.1 | 88 | 0.3 | 50.0 7.1 | 0.2
52.0 | 8.0 0.1 | 63.8 | 8.8 0.2
60.0 7.1°0 0.2 | 64.0 8.9 0.4
62.0 | 6.9 | 0.2 | 680 | 95 | 0.2
46.0 7.2 0.2.] 60.0 8.8 0.2

~ 56.0 8.4 |~0.2 | 8.0 | 11-2 0.3

62.0 9.6 | 0.2
58.0 6.8 0.3
54.1 7.1 | 0.1
64.0 | 8.3 0.3

86.0 | 11.9 0.4
70.5 | 10.0 0.3
74.6 | 10.0 0.3
61.4 | 8.6 0.3
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Fig: 3. The change of values (%) of COz'and
st with time at A point of Kusatsu-Shira-
nesan, as denoting the total volume of two
components by 100 2.  Symbols represent'
as follows: @: by .the Connection Method
when a sample gas is weakened by air with-
in the ratio 1:200. @: by the Chemical
Analysis Method. A : by the Connection
Method when a sample gas is weakened by
.air over the ratio 1:200.

Table 2 - Volcanic gas analysis by the Chem-
ical Analysxs Method at A pomt ‘of Kusatsu-
thranesan and C-1 point of Tokachldake '
. Measuring period and fume temparature are as
same as those in Table 1.

(Vol. %)

Gas cgmposition-
except H,©

Co; ‘,st l SO, HC]’ R

Composition

H20
Fumarole

-Kusatsu- - 98.8 59.8/ 39.0{ 0.0/ 0.0, 1.2
Shiranesan 99.0; 61.2| 37:5/:0.0{ 0.0] 1.3

. ' 99.1| 80.1] 10.0| 7.3/ 0.6 2.0
Tokachidake

98.9] 79.4| 10.7/ 6.1/ 1.0 2.8

98.5/ 80.2| 11.6 6.7/ 0.4] 1.1

99.0/ 79.8 10.8 7.1 0.6/ 1.7
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© Table 3 Results of volcamc .gas analysis by ‘the. G.D. T Connectlon Method at

the fumaroles of each volcano.

. Fume ' Compos:()uon , : Total 100 %)
Daté Fumarole temp. |— (V- %) . IH,5/C0,|S0,/CO.{SO0:/H,S

: C) | €O, | o ‘ €O, | HsS | s0,

25 Aug. ’68 - A ' 9869.0| 1.8| 0.0 0.026| ~— — |97.5] 2.5] 0.0
' o B. 981521 | 1.0| 0.0 0019 — .| — 71981 L9 0.0
S C 12549.0| 0.4 0.0 0.008| — — 199.2| 0.8] 0.0
26 Aug. /68 D* 99 |42.5| 0.9 0.0 0.021| — — |97.9]| 21| 0.0
22 Aug. /68 E | 109 |50.0| 0.9/ 0.0] 0.018| — — |982| 1.8] 0.0
12 Sept. /68 | Tokachidake A 110 | 66.7 | 4.9 0.3 | 0.073 | 0.005 | 0.061[92.8| 6.8 |- 0.4
I B*| 93/60.6| 1.0| 0.0 0.014 —| —|9.6| 14| 0.0
14 Sept. /68 C—2| 202)|584]| 5.4/ 0.6 0.092| 0.010| 0.111|90.7 | 8.4| 0.9
15 Sept. /68 Cc-—3 95(59.61 4.7| 0.6 | 0.079 | 0.0107 0.128 |91.8 | 7.3 | 0.9
9 Jun. /69 | - Cc—1 106 | 58.6 | 8.5 0.3.| 0.145| 0.005 | 0.035|86.9 |12.6 | 0.5
13 Jun. /69 | Azumayama A 9% [31.9] 0.9 0.0 0.028] — —197.3| 2.7] 0.0
Sy ) "B .98 {35.3|.2.0] 0.0] 0057 — — | 94.6 | 5.4| 0.0
v c 112 38.8] 2.6 | 0.6 0.067 | 0.015| 0.231|92.4| 6.2| 1.4
14 Jun. ‘69 A—1| 100|49.1[10.4| 2.1 0.212| 0.043 | 0.202|79.7|16.9 | 3.4
p o A—2| 118 |54:6|24.2| 4.8 0.443 | 0.088 | 0.198|65.3 [ 28.9| 5.8
p "B | 124 |50.6|24.3| 5.1 0.48 | 0.101 | 0.210 | 63.2|30.4| 6.4

* i-No determination by the' Chemical Analysis Method.
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‘Table 4 Results of volcanic gas analysis by the Chemical Analysis Method at the fumaroles

- shown in Table 3.

Fume temperature and mesurmg date are.as same as those in Table 3

: G siti t H,O .
mo | T C‘?mpg‘}o‘f" 5 P : Total 100 (%)
Fumarole Vol.o H,S/CO; SOZ/COZ SO,/H,S i
|(Vol-28)) co, | m,s | S0, | HC1|. R 1 co: | ms | soy
lojima A | 9.3]9.3| 3.4| 00| 00| 03] 0.035| —| —| 9.6| 3.4] 0.0
B | 96.6|947| 2.6 0.0] 0.0 2.7 | 0.027 —| =] 973 27| 0.0
C.| 99.4/986| 0.6/ 0.0{ 0.0 0.8 0.006| — | ~—| 99.4] 0.6/ 0.0
"E | 982|9.8/| 29| 00| 0.0 0.3} 0.030| — —| 9on1| 29| 0.0
Tokachidake A | 96.7|87.2| 9.4 11| 0.1| 2.2 0.108 | 0.013 0.117 | 89.3] 9.6 1.1
C-2| 99.2(83.0|11.7| 3.3| 1.4| 0.6 0.141| 0.040 | 0.282 | 84.7[11.9| 3.4
C—3| 99.1(83.2| 9.1| 4.7( 0.5| 2.5| 0.109| 0.056| 0.516 | 85.8 | 9.4 | 4.8
C—1| 985|775 |11.7| 6.7| 2.3| 1.8| 0.15I | 0.086 | 0.573 | 80.8|12.2| 7.0
Azumayama A | 98.5|95.0| 3.5| 0.6| 0.4| 0.5| 0.037| 0.006 | 0.171| 95.9| 3.5| 0.6
B | 98.9|8.4| 70| 15| 1.0| 1.1 0.078| 0.017 | 0:214 | 91.3| 7.2| 1.5
C | 98.7[8.1| 85| 2.2 1.7| 1.5| 0.099 | 0.026| 0.259 | 83.9| 8.8 2.3
Nasudake A—1| 99.6|36.0|40.2|17.4| 3.7| 27| 1.117| 0.483| 0.433| 38.5|42.9]18.6
: A—2| 99.6|36.3|31.9|247| 53| 1.8 0.879| 0.680 | 0.774 | 39.1|34.3|26.6
B | 98.6(36.9|37.3(18.4| 54| 20| 1.011| 0.499 | 0.493 | 39.8|40.3119.9
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‘Table 5 Results of volcanic gas analysis by the G. D. T.—Connection Method by four

volcano observatories of J. M. A..

} Fume COmposli)tion : ) . Total. 100 (%)‘
Date | - Fumarole temp. (Vol. %) H,S/C04|S0:/C0;{SO,/H,S
o 0y | co, | 1S | s0; coz|Ist S0,
25 Jul. /68 z—8| 365| 1.4]0.02]0.00] 0.014] 0.007] 0.500|97.9] 1.4] 0.7
21 Jul. %69 » 400 | 2.0|0.04 | 0:01|| 0.020| 0.005| 0.250 | 97.61 2.0 0.4°
5 Jun.’68 | Azumayama No. 4 110 | 50.0 | 6.0 | 0.0 |. 0.120 — —189.3|10.7| 0.0
2 Sept. # 160 | 40.0'| 3.5| 0.0 | 0.088 — — o9} 81| 0.0
.23 Oct. # 119 [ 60.0| 4.0 0.0 0.067 — — 9.7} 63| 0.0
15 May /69 160 | 65.0 | 6.5| 0.0 0.100 — —|90.9] 9.1| 0.0~
18 Aug. # 176 [ 90.0 | 7.0| 0.0 0.078| —| —|928| 7.2| 0.0
27 Jun. /68 | No. 3 95 [28.0| 3.6| 0.0[ 0.120 = —|88.6|11.4] 0.0
3 Sept. # 95 | 40.0 | 7.0| 0.0.] 0.175 — —|8.1]149]| 0.0
24 Oct. » 9512.0| 2.3| 0.0 0.192 - —|8.9/16.1] 0.0
10 Jun. /69 | ‘| 95035.0] 55| 0.0 0157 — — | 86.4|13.6 | 0.0
20 Aug. » © 94|50.0] 65| 0.0] 0.130] — — | 88.5(11.5| 0.0
16 Oct. # 95|45.0| 80| 0.0 0178 —| — 849|151 0.0
28 Jun. /69 i 205| 3.5| 0.4]0.05] 0.114| 0.014| 0.125|88.6|10.1| 1.3
13 Oct. # 268 | 4.8| 0.7]0.04 | 0.146| 0.008 | 0.057 | 86.6|12.6 | 0.8

KBS TRRIEE B 57, b LRNRED (1) KIUFARERLAL AU S B0 & 57 L
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